Section of Medicine
President-C. E. LAKIN, M.D., F.R.C.P., F.R.C.S. [November 28, 1950] DISCUSSION ON THE MANAGEMENT OF THE MINIMAL LESION IN PULMONARY TUBERCULOSIS Dr. C. H. C. Toussaint, Chest Physician to the Willesden Chest Clinic and Central Middlesex Hospital: The steady decline in tuberculosis mortality and morbidity since 1850 has resulted in an increasing incidence of primary infections in early adult life, and even in middle age. This postponement of infection, from infancy to adult years, which began largely to operate around 1910, is responsible mainly for the present problem of adolescent phthisis. (From 1850 to 1910 the greatest fall in tuberculous mortality was in the young adult age-groups.)
The Prophit Survey reported that "an appreciable proportion (20-25 %) of the population is still Mantoux negative at the end of their seventeenth year, and Mantoux conversion is not a rare phenomenon between the ages of 18 and 23 years. There is some evidence that in addition a considerable number of persons undergo Mantoux conversion after leaving school at 14 years of age and before reaching the age of 18 years". More recent tuberculin surveys amongst school leavers have confirmed an increasing percentage of non-reactors in this group.
Morbidity following recent primary infection in adolescence is (a) high in those most exposed to infection; (b) high in the first year following infection, and low in succeeding years; (c) three times higher than in those, of similar age, who have survived a primary infection in earlier life (Prophit survey).
It is essential to differentiate between a tuberculous infection and phthisis, or progressive pulmonary tuberculosis. The former is, in the majority of instances, overcome without further trouble, whereas phthisis is an active disease, with a grave prognosis, and causes much harm to the community.
With few exceptions (e.g. an overwhelming miliary tuberculosis) those undergoing primary infection in adult life will all show Mantoux conversion (hence a tuberculin test may well be of value in a doubtful case), but they may otherwise be divided into three groups according to individual resistance:
(1) Those with good resistance may never show any radiological abnormality (in the lungs), or may later show calcification in the parenchyma and at the root.
(2) Those with moderate resistance may show a radiological shadow, usually minimal, and unaccompanied by symptoms. At the inception of mass radiography it was thought that these were the cases that would shortly develop manifest phthisis. It is now becoming apparent, as has been obvious to tuberculosis physicians with experience of contact examination, that only a proportion do so. In many the shadow gradually clears, or it may remain stationary for years.
(3) Phthisis arises predominantly in the third group-those with little resistance. Over twenty years ago Rist (1929) drew attention to the frequency of its acute onset in a patient who may have presented a perfectly normal X-ray appearance on routine examination only a few weeks or months before. Frostad (Norway, 1944) found that slightly more than 10 % of cases of Mantoux conversion were symptomless, while the remainder (85% or more) nearly all had symptoms of short duration. Usually progressive disease of the lungs commenced with large infiltrations (more than 20 mm. in diameter), arising in any part of the lung fields below the clavicles, and appearing as soon as three months after the last negative tuberculin test. These two papers are strongly commended to all interested in the development of phthisis.
We are concerned to-day with the management of patients in whom a minimal lesion has been found. I will rely on the Prophit report for a definition of such a lesion: "Pulmonary lesions are considered minimal if the radiological shadows occupy not more than the area of two intercostal spaces; the upper lobe apex is estimated as the same as one intercostal space."
The minimal lesion is usually a reaction following upon and due to a recent primary infection, or to exogenous superinfection. It may occasionally be the old remains, dorihant or dead, of a bygone lesion. The radiological abnormality may indicate a pulmonary reaction at the site of the shadow, or an area of collapse secondary to a lesion elsewhere, frequently in the region of the mediastinum. At the time of its discovery, and in the absence of any sign of activity, no one can foretell the subsequent progress of the minimal lesion. The first step in management is therefore close and repeated observation and not treatment. (2) In the absence of any indication of activity it should be regarded as evidence of infection, recent or old, and not necessarily as evidence of phthisis.
(3) The immediate management should be close and repeated observation and not admission to an instituition Dr. A. F. Foster-Carter, Brompton Hospital Sanatorium, Frimley, Aldershot.
Before considering the treatment of active minimal lesions we should do well to remind ourselves that our conception of a "minimal" lesion is highly artificial; we are actually discussing a radiological shadow of a certain size due to pulmonary tuberculosis. It is bad medicine to treat an X-ray appearance and our first task must be to decide what this radiological shadow really represents. The lesion may be said to exist in two dimensions, space and time. In space it is only a very small part of a much larger process which is going on in the patient's body; it may be the only lesion which we can visualize but it is almost certainly one of many. In time it may represent almost any stage in the long history of tuberculosis from the first infection to the final scar.
Obviously, then, it is most important to be certain that a lesion requires active treatment before committing the patient to a sanatorium. Suppose that a symptomless and apparently healthy man is found on mass radiography to have a small shadow and is promptly sent into a sanatorium, where the usual tests for activity prove to be negative. Even if he is given a course of graduated exercise, it is most unlikely that any latent activity will show itself under sheltered conditions. Usually the patient leaves the sanatorium after three or four months and returns to work in exactly the same condition as before. Whatever his subsequent history may be, the sanatorium treatment has been a waste of time: if the disease is inactive, he could have remained at work; if it is unstable, it will become active later and he must then return to the sanatorium for treatment. There is nothing worse for a patient's morale, nothing more damaging to his sense of security, than the feeling that he has been discharged fit and has broken down again. In these days, when beds for the treatment of tuberculosis are so scarce, it is absolutely unjustifiable to send a patient with a minimal lesion into a sanatorium unless there is clear evidence that the lesion is active. Extension of the disease in serial X-ray films and a confirmed positive sputum examination are the two most important indications of activity.
Let us suppose, then, that we have to deal with a patient who has a small tuberculous lung lesion which has been proved active. What treatment should be adopted? This is a highly controversial matter, and tuberculosis is such an individual disease that every physician will vary his treatment to some extent in different cases. It is impossible to lay down hard and fast rules, one can only give one's own views, realizing that generalizations cannot cover all the possibilities. Our armamentarium consists of sanatorium treatment-that is rest and graduated exercise, and the various forms of collapse therapy. To these we must now add chemotherapy and resection.
The patient should first be given a period of six to eight weeks' bed rest and after this the position must be re-assessed. If the X-ray shows marked improvement at the end of this time, it is justifiable to continue with sanatorium treatment alone. If there has been no change, collapse therapy should be instituted even though no deterioration has occurred. A lesion which has recently been active will often remain quiescent in sanatorium, even if the patient is given a full course of graduated exercise. The healthy life and sheltered conditions are sufficient to keep the disease in check but a high proportion of such patients break down again shortly after returning to work. In my experience, also, the patient with a cavitated lesion rarely responds to sanatorium treatment alone. If the patient is young, particularly a young girl, or if there is a family history of tuberculosis, these will be added reasons for collapsing the lung.
When it has been decided to employ collapse therapy, an artificial pneumothorax is still the most effective weapon for dealing with a small active pulmonary lesion and it should be our first choice. The usual contra-indications to pneumothorax treatment, particularly very acute disease and bronchial tuberculosis, must of course be excluded before a pneumothorax is attempted. This treatment has declined in popularity because -it has been used in the wrong type of case and because unsatisfactory pneumothoraces have been maintained when they should have been abandoned. We have recently investigated a series of 230 artificial pneumothorax patients, all of whom had cavitated disease and up to three zones of the lungs involved;
in most of them the extent of disease was two to three zones. 89 % of these patients were well and working eight years later, and in 80 % of them the lung had been fully expanded for several years. For minimal lesions our results are even better, but the numbers are too small to be significant. However, if such results can be achieved with disease involving two or three zones, it is reasonable to expect an even better prognosis when only one zone is implicated. If it is not possible to obtain a satisfactory pneumothorax, then a phrenic crush supplemented by a pneumoperitoneum is often a useful alternative. Our aim must be to relax the diseased area as much as possible, and phrenic interruption alone produces very little relaxation. It is therefore reasonable to employ a pneumoperitoneum in addition because it greatly enhances the effect of the phrenic crush and it has few complications. It is rarely necessary to resort to thoracoplasty to control a minimal lesion, but if there is a cavity which cannot be closed by the methods already described, thora-coplasty, or one of the more modern techniques of apicolysis, may have to be employed.
Small bilateral lesions present one of the most difficult problems in treatment. The risks attached to a bilateral pneumothorax are much greater than those of a single one and in my experience a pneumoperitoneum without a phrenic crush has little effect beyond making the patient uncomfortable. It is justifiable to persist with sanatorium treatment in this type of case longer than one would if the disease were unilateral. When this results in quiescence of the lesions a certain number of the patients will be fortunate and will remain well, although the risk of breakdown after leaving sanatorium is high. However, if close observation is maintained, any relapse will be recognized early and it will decide which lung should be collapsed. Of course if the disease remains active or if there is bilateral cavitation, a bilateral pneumothorax will have to be attempted.
Very recently, some workers have advocated the use of segmental resection in the treatment of small pulmonary lesions, and resections have been performed for minimal tuberculosis. We must not be led astray by the superficial notion that resection of a small lesion will extirpate the disease. Experience in the autopsy room teaches us how often there are numerous lesions in the lungs which were not seen in the radiograph. It is reasonable to assume that a proportion of patients will relapse after resection, because of these lesions elsewhere, and we have no idea how high that proportion may prove to be. On the other hand, we do know that artificial pneumothorax treatment carries a very low relapse rate in cases of this type and there is as yet no justification for abandoning it in favour of an unproved procedure, even though the immediate results of resection have been good. There is, however, one type of minimal lesion which does not usually respond to collapse therapy, namely the round, solid focus often called a tuberculoma of the lung. In the past, a number of such lesions have been removed surgically, in the mistaken belief that they were tumours, and the longterm results have usually been good. It seems justifiable to try the effect of segmental resection in the treatment of these lesions.
THE PLACE OF CHEMOTHERAPYIN THE TREATMENT OF MINIMAL TUBERCULOSIS
Uintil quite recently it was felt that streptomycin, because of its tendency to produce resistant organisms, could only be used once in the treatment of an individual patient. Consequently it was not generally used in the treatment of a small lesion, because it was felt that the need for chemotherapy might be greater at a later stage if the patient's condition deteriorated. Sometimes, when a patient who was already having collapse therapy developed a small lesion in the other lung, it was thought justifiable to give streptomycin, and the results were often dramatic. The report of the latest M.R.C. investigation shows that even in acute progressive bilateral pulmonary disease, the incidence of drug resistance can be drastically reduced by giving streptomycin in conjunction with PAS. As the development of resistance is favoured by cavitation and the presence of extensive disease, it is reasonable to assume that patients with minimal lesions will very rarely become drug resistant if given streptomycin with an adequate dose of PAS. It is to be hoped that a trial of chemotherapy may be made on a controlled series of patients with minimal tuberculosis, but meanwhile there is already a case for revising our ideas on this subject. If the bogy of drug resistance has virtually been removed, there is much to be said for giving streptomycin and PAS to every patient admitted to sanatorium with minimal disease, if the lesions look soft and recent. Chemotherapy should be particularly valuable in the treatment of bilateral lesions which are so small that one hesitates to embark upon extensive collapse therapy. If this view is accepted, streptomycin and PAS should be given at the same time as the preliminary bed rest, the position still ought to be re-assessed after six to eight weeks, as previously described. If the lesions are melting away at the end of this period, then the chemotherapy should be continued and collapse therapy may be avoided; but it must be stressed that we do not yet know how many such patients will relapse at a later date. For this reason, if the lesion has not shown marked regression or if cavitation persists, collapse therapy ought to be instituted without delay and the chemotherapy should be continued.
If one has good reason to believe that the patient's disease is recent and if it is small in extent, as judged by the X-ray appearance, it does seem reasonable to use all one's guns in an attempt to kill the snake rather than to scotch it. On the other hand, it must be emphasized that the use of chemotherapy in such cases is still experimental and should be limited to patients in hospital so that the results can be carefully assessed. 
